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II TECHNIQUES j 

1. Hatarlal Racalvad 

70 mm Formats Up tu Framea 2359-23351 and 2359-23354 of 16 Jan 76. i | 

9 track, 1600 BPI CCTi F.jma 2198-23424 of 8 Aug 1975 j 

Imagery racaivad to data haa baan aultabla on only thraa dataa^ 8 Aug» 197S| 
g, 30 Oac. 1975 and 16 January 1976, With 29 Nov. 1972 and 3 July 1973 imagary | 

alraady hald| ua h&ua reaaonabla cover over moat oT the yaari except for lata | 
ua! aummer and autumn* Ua hope that the NASA approved axtenaion will fill thia 

lo cap* (NASA File 16015, Hay 25, 1976) 
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Thara la a oonaldarabla dalay batueen ordering CCT's and recalpt and thla 
dalay la Inhibiting our effort. 


Statue of Protect 

A conalderabla field effort hae bean mounted between September 1975 and 
July 1976 by both the Engineer.* ng and Water Supply Department and the 
Department of Agriculture end Flshoriaa. The field work is being dona every 
IB daya to coincide with aatalllta overpaaa. From the data file ao collected, 
that relevant to the auccaaaful overpaaaee will be extracted for future uae. 
The axpanao of thia approach waa deemed more acceptable than the Inaccuraclae 
that would have reaulted from field data cillected about two montha after the 
overpaaa. Thia la about the earlleat that we are aware of the eucceaa, or 
otherwiae, of any ovorpaaa. 

The field data on land cover and lakea in the aouth east, la currently being 
collected into land cover maps. These will be digitised into the same format 
as the MSS ^I'-i^nery for detailed analysis. 
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Th« land eovar claaalflcatton la an alghtaan digits intagar nuobar with 
aach digit having tha following aignificancai- 


A Canaral Harbaga typa 

AAiiAAA Thraa dominant harbaga apaoiaaf aaoh 2 digit * 
AAA Condition of tha abova apaciaa 
A Bulk 

A Proportion dry vagatation 

A Proportion of araa floodad 

A Ratio watar dapth» vagatation haight 

AAA Soil Charactariatioa 

A Raliability 




III ACCOWPLISHWENTS 

Work dona so far on fitting digitisad map data to scannar imagary haa yialdod a 
positional accuracy of 0.4 (x pixal dimansions) standard daviatioOf within a 1/16 
araa uf tha total framt. Soma of our work, using roadily idantifiabla control, 
and in amall araaa, has ylslded standard daviations of 0.2 (x pixal sirs) and as 
nons of tha land covar maps will covsr largsr than 1/16 tha frama area, this 
algorithai is cunsidarad adsquats, Tha algorithm has not bean tsatad ovsr largsr i 
araaa* 


IV SIGNIFICANT RESULTS 

Work dona to data by K*R. HcCloy has rssultsd in a modal, covarirg certain 
conditions, and tha thaorstical basis of which is dsscribad in tha attachsd 
papsr (rafar Sac* V)* Work is currently underway to evolve practical techniques 
in applying this model and testing the hypothesis in a number of eltuatione* 
These situations include those mentioned in the article and also classifying 
beach-sand dunes, native scrub, and the intermixture, along the South Australian 
coast. 


V PUBLICATIONS 

ncCloy, K.R. "Towards Classifying Landcover from LANOSAT Digital Data", 
Nay 1976. (Unpublished). 
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Introduction 

TIm •p«etr«l radlanc« of difforont iurfaeoa* aa racordad by 

tha Landaat N8t» vary dua to a nuabar of 'faetora* Thaaa factora can ba 
groupad, according to thair origin, into aurfaca charactariaeiea, 
ataoapbarie, and aanaor or inotnaantation factora* An undaratanding of 
bow apactral radianca lavala changa, with changa in thaaa factora, will 
allow nora raliabla and nora datailad landcovar claaaifieation thM ia baing 
currently attaapeed. 

To aaaiat, a hypothetical "unifom aurfaca** ia dafinad aa a aurfaca 
ovar which thoaa aurfaco ctaractariatica influencing apactral raflactanca 
in tha noninatad waveband, era conatant* Tha inatantanaoua field of viawj 
(IFOT) ia .defined aa tha aurfaca area aubtandad by tha MSS acannar aolid , 
angle, and a picture alonant or pixel ia tha particular IPOV'a for which ^ 
tha apactral radiancaa are racordad. 


Unifom Surfacaa 


Tha power racaivad by a acannar fron an IFOV covarad by a "wnifora** 
aurfaca of radianca ia given by; 
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where ■ optical afficianey of acannar 

t^ ■ atooapharic trantaiaaion coafflelant 
A. " Area of collactins optica of acannar 

* I 

n ■ aolid angle of acannar, defining IFOV ! 


If .tha IFOV containa two or nora "unifom" surfacaa or aurfaca radiancaa ' 
Nij^, ate than tha powar racaivad ia glvan by; . 

* r r ”o* V f d0^^ *** 
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If tha aurfaca araa of tha IFOV la A, and the aub**IFOV areaa covarad by 
unifora surfacaa 1,'2, etc are A|, A|, ... then; 
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So that tlM poifor rocelvod by tho XPOV to llnoarly proportional to tho 
ratios of tho aub^lFOV araaa of tho diffaranc "unifora** aurfaeaa* In tho 
eaaa of ttM unifora aurfaeast a plot of powar raealvad against anb-irov 
araal proportions would look lika figura 1* 

• 





Variation in Powar Racaivad with araal proportions 

Figura 1 

This will ba significant in locating tha boundary batwaan adjacant araas of 
distinctive "uniform" surface types. However it is more important In 
considering a sat of pixels. If each pixel of the sat contains a unique' 
proportion of tha two "uniform" surfaces, than tha power racaivad for that 
pixel will fall on the slope portion of figure 1. Hence all tha pixels of 
tha set will have a racaivad powar value linearly proportional to tha ara^ 
proportions. 

If each pixel has recordings in a number of distinct wavebands, than 
each waveband will exhibit this linear ragrasslbn %rlth araal proportions, 
and tha author will show that each waveband will ba linearly related to 
any other waveband. 

Consider two wavebands, X,Y and two "uniform" surfaces, 1 and 2. The 
power received In the wavebands Is given by 
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rhm UndMt M88 dltltal data uaad haa baan callbratad ao that tha 
digital valuaa* t, ara llaaacly ralatad-to radlanea* and hanca powar 
raeaivad* 

t ... f 

Tharafora *X " ^* **X^^'.**X 5a ‘ 


whara IL la’a llaaar function of tha aurfaca radianea, N.» and ia tha 
digiuKraading in tha wavaband for tha "unifom” aucfaei. 1. 

giailarly *T * X*** I*’***Y ——5b 


Mou As ■ A - At and tha variablaa in aquationa 5 ara Ky. A • 

In Sa Ijj - ^ *«X • A^^**X " **X^ **“ **X ^ 
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Xy * A** “ **Y^ t **Y' —5b 
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Vhara. for a particular pair of "unlfom” curfacaa. A^, ara conatanta 
with valuaa t 

^O " (R|y “ Rly) 8 

KS^.Rly - 8sy R|y 

' • . “o " (Rly - Rsy) 

Thera ara many aituatlona vhara a aat of plxala ara going to contain 
plxala with different proportlona of two ”unlform” or near uniform aurfaca 
typaa. Thua* In tha aouth aaat of South Auatralla. a number of lakaa have 
bean aampled and tha raaultlng data axhlblta linear ragraaalon batwaan tha 
banda. aa ahown in figure 2* 

Tha linear ragraaalon la related to turbidity lavela, and auggaata 
that tha different lakaa contain different proportlona of non-turbld, and 
maximally turbid water. Other author Identified linear relatlonahlpa in 
the aouth eaat Include the ruehea and aedgea of Bool Lagoon. 

Bool Lagoon varlea In depth from about 4 metrea below, to about 1 metre 
above water level. A large proportion of Ita aurface area la covered with 
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Radiance Valuaa for Semple Areaa from aalectad Turbid Lakea In 

W. Victoria 

rigura 2 


varying denaltlea of bullruah or aadgea, the 

”2r 5«" with . d«k floor. A plot of J Wl«t th. othor h.»l. 
Indlcatea two dlatinct linear ragreaalon altuatlona. (Figure j; 

If the eat of pixala containa three ’’uniform’* aurfacea then 
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Linear Spectral Relationahipa in Bool Lagoon 

Figure 3 

which can be aolved to fon a planar relationahip between three banda, 
X(Y»Z by the uae of a third diatinct band; 

*•* * *•* — *c 


where 


Ai ■ A - A| - At 


A particular application of three band claaaification would be the 
claaalflcation of dry aoil in tense of dry soil colour. Any soil colour 
can be considered to be a conbinatlon of white, blhck and red aoil colours, 
considered as '*unlfora*' surfaces 1, 2 and 3 respectively. Given that a 
pixel of values (R^, Ry, AZ) records the reflectance of a soil surface 
then a knowledge of (Rix» AiY» A*Z^» **Z^» ^**X» **Y» *^>Z^ will 

allow the pixel to be classified according to the proport lone of the three ' 
uniforts surfaces contained in the pixel. In equation 9, the unknowns would be 
At and At. 





VhM • Mt of plxoli eentoln plxolo with varying proportion* of X 
**unifonif Mirfaeo* than tho rocording* fa X diotinet tend* *r* lln**rly 
r*lat*d. Cloarly chi* would *oon teeoa* *n inpo**ibl* *ieu«cien* With 
1*** than X band** th* linaar ralationahip cannot te dafinad and th* 
invaatigator way roaort to deriving an aopirieal, non-linaar ralationahip 
tetvaan tho tend** But tho noo-lioaar ralationteip darivod* will 
thaorotically* ta only ona of aany poaaibl* aoluciona and tharafora qulta 
unraliabla* 




An altamaciv* approach to that of - conaidorlng a aarioo of **ttniforB** 
aurfacoot would b* to eonaidcr variation* in th* factor* that influanca th* 
apoctral raflactanc* charactoriatic* of th* aurfac*. Th*aa-factor*t auch a* 
typo of cover, condition of cover, ate arc wall docuaantad. Their 
influanca on the apactral r iflactanc* charactariatica of th* aurfaca will 
noraally b* non-linaar, but it can ba aodallad. For anaapl* a profile 
froa off-ahor* onto the beach ahowa variation* in raflactanc* with depth* 
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Figure 4 


Figure 5 ahovs a plot of recordings against age of Pinus Xadiata. 
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HMn Mnus Radlata lAdianc* MYOIA arM» trem 

. Nov. 1972 iMgory 

Flguro 5 

To •••lot In dorlvlng •■plrlcal rolaelonoMpo b«tv«*n varlotlono in 
a factor and tha vavoband rocordlnt* tha author haa forwilatad a nunbar of 
coneaptat- 

(1) If ona factor la changing olovly than changaa In radlanca batvaan 
adjacent plxalo will ba aaall. Tha footer that tha factor changao, 
than tha greater will ba tha difference batvaan adjacent plxalo. ' 

(ii) The giora factoro that are changing, than tha greater vlll ba tha 

varlotlono batvaon adjacent plxalo. oo that In tha axtraaa caaa of all 
factoro changing abruptly, ao at a watar-land Intarfaca. than the 
radlanca charactarlotlca vlll change abruptly. 

(ill) Sapid changaa In many factoro ora aaoy to locate by crude viaual or 
digital tachnlquao. Tha fewer tha factoro that are changing and tha ■ 
•lovor tha changaa are. than tha BX>ra rafload and oanaltlva mot ba 
tha tachnlquao uoad to identify .thaoa oubtla changaa. 

Thaoa concapta are wall illuotratad in tha profile in tha vicinity of 
Laka Booroopkl. Waotam Victoria. 
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Lak« Booroopki Prof 11a 
Flgura 6 

Conclualon 

« Many land aurfaca typaa land themaalvaa to elasalficatlon In tarna of 
"unlfom" surfaces. The linear nature of the data within a claaa of this 
I type oakes the class well suited to discriaination by statistical techniques 

based on the covariance Matrix. The classification can bo left at this 
I primary level t or the linearity of the data can be used to classify to greater 

I resolution within the class. 

However those surfaces* noteably most types of vegetative cover* which 
I could not be considered to be "uniform" surfaces will need to be classified 

bjr methods taking into account the subtle and dynaaic-like changes that 
occur across these surfaces. To understand* and model the relationship 
between factors influencing spectral reflectance* and the reflectance* will 
require accurate* reliable and sufficient field data* that can be related to 
the imagery. Given this information, then as great a resolution in 
classification of these surfaces can be achieved as with those classified 
using the "uniform" surface approach. 
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!• E8R0 Contractor Mportt **Multlnpoetrnl Scannlni Byntnao and thalr 
potential application to Barth-Raaourca Survaya" 

byt A.D. Mighaa, •. Vilkinaon A D. Kahn 

% 

2. B8R0 Contractor Report* **8pectral Proper tiaa of llatariala" 

byi I. Pitagarald 


• The Author 

Mr. K.R. McCloy B. 8urv. (U M.8.W.) ia lacturar in raaota aanalng 
. and photogranaatry at the South Auatrallan Xnatltuta 
of Technology. Mr. MeCloy ia cuirantly atudylng for 
hie FHD "Invaatigating the Applications of Landaat 
laagary to Land Cover Mapping In the South Bant of 
f South Auatralla". Other raaaarch intaraats include 

laaga praprocaaslng to facllitata visual 
interpretation, the physiological and psychological 
aapacta of Interpretation, davalopaant of digital 
analysis techniques and liqirovlng exlatlng reaote 
aanalng technology. In particular additive vlewere 
and spactrophotoMtara . 
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